The aim of the present study was to determine the genotype association for alleles of class II human leukocyte antigens (HLA) in the DRB1* locus among blood donors at the Fundação Hemope (Brazil) infected by or immunized for the hepatitis B virus (HBV). Methods: A case-control study was performed, comprising a group of individuals infected by HBV and a control group of immunized individuals at a proportion of 1:4. Blood samples were taken for the HLA typing of the DRB1* locus. Univariate and multivariate analyses were performed for the assessment of associations between the categorical variables using the chi-squared test and Fisher's exact test. Results: A total of 320 blood donors were analyzed (241 males [75%] and 79 females [25%] with a mean age of 39 years). The case group consisted of 64 HBV-infected donors and the control group was composed of 256 HBV-immunized donors. The multivariate analysis stratified by gender revealed that the DRB1*09 allele was associated with infected male donors (p = 0.016) and the DRB1*08 allele was associated with infected donors aged 39 years or younger (p = 0.031). Conclusion: The results of the present study reveal that younger blood donors and male blood donors who respectively exhibit the DRB1*08 and DRB1*09 alleles are more susceptible to intensification of HBV infection. 
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IntroductIon
The reason why allelic diversity in the genes of the major histocompatibility complex has been conserved throughout the evolution of the human species has not yet been clarified. Thus, the role of polymorphisms in these molecules in the determination of susceptibility or resistance to disease has merited attention 1 . The tracking of histocompatibility alleles in different ethnic groups from different geographic regions indicates that gene conversion and mutation are the main generating mechanisms of allelic diversity on the population level, and that sites of greater polymorphism are found in the regions of the α and β chains, which are in contact with antigenic peptides 2 . Allelic diversity is believed to be generated from interactions with pathogenic agents 3, 4 . Indeed, studies on the characteristics of patients may contribute toward the understanding of the association between human leukocyte antigens (HLA) and susceptibility to infections, such as by the hepatitis B virus (HBV) 5, 6 . The highly polymorphic HLA antigens are of key importance in the activation of the immune response against viruses through their enormous capacity of attracting and binding viral peptides. It is estimated that one cell has 100,000 to 300,000 class I or II HLA molecules on its surface 7 . As all HLA molecules expressed on the cell surface contain peptides, each cell can have thousands of peptides. The peptide-HLA bond is not as strong as the antigen-antibody bond, but has slow dissociation constants, lasting hours to days, which are sufficient to remain linked to the viral peptide until they are presented to the CD4+ T lymphocytes, culminate in the activation and amplification of the immune response 7 . The binding of particular peptides is a crucial phenomenon to the elimination of the aggressive agent 7 . Previously attributed only to the rejection of grafts, a number of studies have demonstrated associations between the development of autoimmune endocrine diseases and the genes of the histocompatibility system 8 . In recent years, there has been an intensification of studies on the HLA function in the presentation of viral antigens to CD4+ and CD8+ T lymphocytes, aiming to eliminate viral agents 7 . In Spain, Cotrina et al. 9 analyzed the HLA-DRB1 genotype in patients with acute and chronic hepatitis caused by HBV and found that the HLA-DRB1* 1301 and DRB1* 1302 alleles were associated with the resolution of the infection.
Considering the need to better understand the HLA profile of HBV infection in northeastern Brazil, the aim of the present study was to determine the genotype association for alleles of class II HLA in the DRB1* locus in blood donors at the Hematology and Hemotherapy Foundation of the state of Penambuco (Fundação Hemope, Brazil) infected and immunized by HBV.
methodS
A case-control study nested in a cohort of blood donors at the Fundação Hemope was performed between December 2008 and December 2009. The donors were analyzed consecutively based on demand. Those who tested positive for HBsAg or anti-HBc during routine donations were asked to perform confirmatory tests with another blood sample and were thus denominated return donors. On their return, all donors were asked to read and sign an informed consent. All personal data of interest to the study, such as age, gender, and donation date, were gathered during the initial donation and entered the database. This study was approved by the Human Research Ethics Committee of the Fundação Hemope.
Male and female blood donors between 18 and 65 years of age were included in the study. The case group was composed of donors positive for anti-HBc and HBsAg markers. The control group comprised individuals immunized for HBV who were positive for anti-HBc and anti-HBs markers. Donors positive for anti-HCV, anti-HIV, anti-HTLV, or Chagas disease, and those who failed to return for the confirmatory test were excluded from the study.
The determination of serum HBV markers was performed using immunoenzymatic assays for the qualitative detection of HBsAg (MUREX, HBsAg version 3, Abbott) and anti-HBc (ORTHO, HBc ELISA Test System), as well as for the quantitative detection of anti-HBs (AxSYM AUSAB, Abbott), following the manufacturers' instructions.
Besides the blood sample for donation, 5 mL of venous blood were collected for subsequent HLA typing. The samples were sent to the Molecular Biology Laboratory at Hemope for the extraction of genomic DNA, which was frozen and stored at -80º C until HLA DRB1* typing.
The polymerase chain reaction/specific oligonucleotide sequence (PCR-SSO) method was used with the RSSO2B1 from One Lambda. The analysis of the material obtained in the hybridization phase was performed in a Labscan 100 cytometer (LUMINEX). The interpretation of the results was performed with the appropriate software provided by One Lambda 10 . The database was constructed using the Statistical Package for the Social Sciences, version 13.1 for Windows (SPSS Inc. -Chicago, IL, 2005). The characteristics of the case and control groups (gender and age) were described in absolute and relative frequencies. Moreover, all 78 possible HLA-DRB1* types in pairs of alleles were described in absolute and relative frequencies for the case and control groups. Univariate and multivariate analyses were performed for the assessment of associations between the categorical variables using the chi-squared test and Fisher's exact test. The univariate analysis considered all 13 DRB1* alleles in a contingency table, determining the presence or absence of each allele in the case and control groups (Table 1) .
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The multivariate analysis involved those variables that exhibited an association with the presence of HBV infection in the univariate analysis with a p-value ≤ 0.20. The multivariate logistic regression of associations between HBV infection and the DRB1* variables selected in the univariate The most frequent combinations in the case group were DRB1*03*08 and DRB1*04*07 (6.3%). The DRB1*11*13 combination was more frequent in the control group (4.3%). However, these differences did not achieve statistical significance (p = 0.314).
The univariate analysis revealed that the following DRB1* alleles were associated to the infected donors (case group) at a level of significance of p ≤ 0.2: DRB1*08 (p = 0.067), DRB1*09 (p = 0.083), DRB1*12 (p = 0.135), and DRB1*15 (p = 0.147) ( Table 1 ). The multivariate analysis stratified by gender revealed that the DRB1*09 was associated with infected donors of the male gender (OR: 4.20; 95% CI: 1.30 to 13.60; p = 0.016) ( Table 2 ). The multivariate analysis stratified by age revealed that DRB1*08 was more frequent in infected donors aged 39 years or younger (OR: 2.54; 95% CI: 1.09 to 5.94; p = 0.031) ( Table 3) .
dIScuSSIon
The susceptibility to persistence or resolution of HBV infection depends on the immune response and may be explained by immunogenetic factors in the host [11] [12] [13] [14] . Studies on the correlation between HLA and HBV infection have been performed for a number of years 12, 15, 16 . The traditional serological methods used in HLA typing in some investigations are imprecise and have become obsolete. In the present study, HLA-DRB1 alleles were investigated using PCR-SSO on blood donors infected by HBV and those immune to the virus in order to determine possible associations. 13 HLA-DRB1 alleles were detected, which agrees with the number reported by Ye-Gui Jiang et al. 17 .
Although the presence of a particular HLA allele alone is not sufficient to define the immune status against HBV, it has been demonstrated that in certain groups, such as males or elder individuals, some genotypes are more prevalent in chronically infected individuals. In the present study, HBV infection in men and individuals under 39 years of age was associated with the HLA-DRB1*09 and DRB1*08 alleles, respectively.
It should be stressed that differences in allelic frequencies may occur between different populations, which does not allow for the generalization of the present results. Thus, studies involving specific populations, especially mixed-raced, such as that found in Brazil, are needed to determine whether the HLA associations are the same described in the literature, and whether there are new associations 9 . There are different relationships between polymorphic HLA genes and HBV infection in different populations, which implies that different HLA molecules could exhibit different HBV epitopes in order to induce an efficacious immune response 6, 18 . Indeed, a study conducted in China 19 reported that the DRB1*06, DRB1*08 and DRB1*16 alleles may be related to the intensification of HBV alleles in comparison to other HLA-DRB1 alleles. The HLA-DRB1* locus is an important factor associated with the evolution of HBV infection and should be the subject of further studies on the pathogenesis of the chronicity of infection by this agent 6, 20 . The present study revealed limited power for the detection of associations with low-frequency alleles, and the associations found cannot be applied to all populations. The study of ethnically diverse populations and greater knowledge of the association between the HLA system and HBV infection will allow for the design of strategies for the identification of risk groups. In the near future, the type of clinical manifestation of the virus may be predictable, which will allow for orientation of the use of medications based on the pharmacogenomic profile of patients as well as the establishment of measures for preventing the occurrence of HBV infection. 
